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(57) ABSTRACT 

A Wiper drive system including a Wiper drive mechanism 
driving a pair of Wiper drive arms to sWeep a Wiper blade 
across a surface. The Wiper drive mechanism has a motor 
driving a rack engaged With a sector gear that is supported by 
pivot bearings. Each Wiper drive arm is driven by a sector 
gear. 
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Fig. 7 



US. Patent Jun. 22, 2010 Sheet 8 0f 13 US 7,739,771 B2 

102 

Fig. 8 



US. Patent Jun. 22, 2010 Sheet 9 0f 13 US 7,739,771 B2 



Sheet 10 0f 13 US 7,739,771 B2 US. Patent Jun. 22, 2010 



U.S. Patent Jun. 22, 2010 Sheet 11 0113 US 7,739,771 B2 

CD 
N 
. 



Jun. 22, 2010 Sheet 12 0113 US 7,739,771 B2 US. Patent 



US. Patent Jun. 22, 2010 Sheet 13 0f 13 US 7,739,771 B2 

@mx. 

mm? 



US 7,739,771 B2 
1 

WINDSHIELD WIPER DRIVE ASSEMBLY 
WITH DUAL SECTOR GEAR DRIVE 

BACKGROUND OF THE INVENTION 

The present invention relates to a Wiper system for clearing 
a portion of a surface such as a Windshield, and relates in 
particular to a mechanical drive for a large Wiper. 

The Windshields or WindoWs of large vehicles such as 
farming equipment, recreational vehicles, and buses are large 
and may be convex to provide a generous ?eld of vision for 
their drivers. A Windshield Wiper system for these types of 
vehicles should be capable of clearing a large portion of a 
Windshield for the driver. The Windshield Wiper systems on 
such vehicles should be capable of adequately sWeeping dust, 
debris, rain and the like aWay from a signi?cant portion of the 
Windshield to alloW the driver to see as Well as possible 
through the Windshield. 
A typical Windshield Wiper system for a large WindoW has 

a large Wiper blade including a thin rubber edge. A Windshield 
Wiper drive system drives the Wiperblade to sWeep across and 
clear a portion of the Windshield for the driver. Many Wind 
shield Wiper drive systems contain a pantograph linkage that 
alloWs for the Wiper blade to be kept in a steady orientation as 
it sWeeps through an arc across the Windshield. 

In some previous pantograph arrangements an idler arm 
has controlled the blade angle, but the idler has had to be 
carried along by the Wiper drive arm, and any looseness in 
such linkages causes lag and sloppiness in the movement of 
the Wiper blade. As a result Wiper blades often skitter inef 
fectively across a Windshield. 
At the point Where the Wiper blade has completed a sWeep 

in one direction, it stops and changes direction. Many Wind 
shield Wiper systems become Wobbly or insecure When the 
Wiper blade reaches the point at Which it changes direction, 
resulting in a decrease in quality of the Wiper blade’ s ability to 
sWeep those portions of the Windshield. Additionally, in many 
previous drive systems the reversal of the sWeep at each end of 
the sWept arc has required a signi?cantly increased drive 
motor electric current. 

In some previously available Wiper drive systems pivot 
shafts for Wiper drive arms have been asymmetrically located 
at one end of a drive mechanism housing, requiring careful 
consideration by a designer of a vehicle or machine With 
limited space for installation of such a Wiper drive mecha 
nism. 
An improvement desired, then, is a Wiper drive system 

capable of driving a large Wiperblade on a large WindoW, With 
continued control of the orientation of Wiper blades and With 
out requiring large increases in drive motor poWer at the ends 
of a sWept arc. 

SUMMARY OF THE INVENTION 

The present invention provides a novel Wiper drive system 
Well adapted for Wiping large surfaces, such as WindoWs or 
Windshields of large farming machinery, recreational 
vehicles, buses or ships, as explained beloW and de?ned in the 
appended claims. 
As a ?rst aspect, a Windshield Wiper system embodying the 

present invention provides a Wiper drive mechanism having a 
pair of Wiper drive arms each driven by a sector gear meshed 
With a rack driven reciprocatingly by a motor. 
As a second aspect, a Wiper drive system embodying the 

present invention may include a pair of Wiper arm rocker or 
pivot drive shafts supported in a convenient central location in 
a drive assembly housing. 
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2 
In one embodiment a Windshield Wiper drive system may 

have a gear case that contains the sector gears, rack, and slide 
track, and a crank mounted on a shaft extending into the gear 
case and connected to the rack through a link to drive the rack 
reciprocatingly. 
As another aspect of the present invention, a pair of Wind 

shield Wiper drive mechanisms may be interconnected. A 
connecting member attached to a rack in each of the respec 
tive Wiper drive mechanisms causes the tWo racks to move 
together and thus coordinates movement of the Wiper drive 
mechanisms With each other. Both of the Wiper drive mecha 
nisms thus can be driven by the same motor and in coordina 
tion With the other. The Wiper drive mechanisms can be 
arranged With respect to each other so that the coordinated 
movement of the Wiper drive arms is either in opposite or the 
same directions. 

The foregoing and other features and advantages of the 
invention Will be more readily understood upon consideration 
of the folloWing detailed description of the invention taken in 
conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE SEVERAL 
DRAWINGS 

FIG. 1 is an isometric vieW of a curved Windshield 
equipped With a Wiper system Which is an exemplary embodi 
ment of the present invention. 

FIG. 2 is a front elevational vieW of a Wiper incorporating 
an exemplary drive mechanism Which is an embodiment of 
the present invention. 

FIG. 3 is a rear elevational vieW of the Wiper shoWn in FIG. 
2, at an enlarged scale, With the Wiper drive arms and blade 
foreshortened. 

FIG. 4 is a fragmentary front elevational vieW, at an 
enlarged scale, of a portion of the Wiper shoWn in FIG. 2, 
including portions of the blade and the drive arms. 

FIG. 5 is an exploded isometric vieW of a portion of the 
Wiper drive mechanism shoWn in FIGS. 2-3. 

FIG. 6 is an exploded isometric vieW of the slide track, 
motor assembly, rack, and sector gears of the Wiper drive 
mechanism shoWn in FIGS. 2-5, at an enlarged scale. 

FIG. 7 is a simpli?ed vieW taken in the direction of line 7-7 
of FIG. 6, shoWing the sector gears meshed With the rack of 
the Wiper drive mechanism shoWn in FIGS. 5 and 6, together 
With the cover or front portion of the gear case. 

FIG. 8 is a further simpli?ed vieW taken in the same direc 
tion as FIG. 7, shoWing the sector gears meshed With the rack 
of a Wiper drive mechanism With its sector gears closer 
together than in the mechanism shoWn in FIG. 7. 

FIG. 9 is a front elevational vieW of a Wiper drive mecha 
nism similar to that shoWn in FIG. 2, With a gear case cover 
omitted and a part of the mechanism cut aWay so that other 
parts can be seen With clarity. 

FIG. 10 is an isometric vieW of a Wiper drive mechanism 
similar to shoWn in FIG. 9, taken from the right front, With the 
gear case cover omitted. 

FIG. 11 is an isometric vieW of an assembled drive mecha 
nism shoWn in FIG. 10, taken from the right front. 

FIG. 12 is a simpli?ed front elevational vieW of a Wiper 
system including a pair of drive mechanisms similar to those 
shoWn in FIGS. 2-11 interconnected to drive a pair of Wiper 
blades in tandem, like-direction, coordination. 

FIG. 13 is a simpli?ed front elevational vieW of a Wiper 
system including a pair of drive mechanisms interconnected 
to drive a pair of Wiper blades in coordinated opposite-direc 
tion movement. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring to the drawings that form part of the disclosure 
herein, an exemplary Windshield Wiper system 20 embodying 
various aspects of the invention is shoWn in FIG. 1, mounted 
to sWeep across a non-planar surface, such as a Windshield 22 

of a large vehicle, to Wipe aWay dirt, debris, rain, snoW, and 
the like so that a driver of such a large vehicle may have feWer 
obstructions in his or her ?eld of vision. The Windshield Wiper 
system 20 includes a pair of Wiper drive arms 24 and 25, and 
a conventional large Wiper blade 26, including a conventional 
narroW rubber edge strip 28 ?tted in the Wiper blade 26. The 
edge strip 28 extends along the length of the Wiper blade 26 
and is held in contact With the Windshield 22 to Wipe 
unWanted matter off the area over Which it sWeeps. The pair of 
Wiper drive arms 24 and 25 are driven by a Wiper drive 
mechanism 30 including a motor, to sWeep the Wiperblade 26 
across the surface of a Windshield 22, as indicated by the 
arroW 29. 

The Wiper drive mechanism 30 is desirably attached to a 
vehicle in a location near the Windshield 22 Where it does not 
obstruct a signi?cant portion of the driver’ s ?eld of vision. As 
shoWn in FIG. 1, the Wiper drive mechanism 30 is attached to 
the vehicle at the top of the Windshield 22. In another instal 
lation, the Wiper drive mechanism 30 may be placed beloW a 
Windshield or at any other location that alloWs the driver’s 
?eld of vieW to remain generally free of obstruction by the 
Wiper drive mechanism 30. 

Referring also to FIGS. 2 and 3, the Wiper drive mechanism 
30 may include a gear case 36 and a conventional electric 
motor 34 may be attached to the gear case 36. A reduction 
gear 42, such as a Worm gear shoWn together With its housing, 
is used to reduce motor speed and increase available torque to 
poWer the Wiper drive mechanism 30. 
A pair of Wiper arm drive pivot or rocker shafts 44 and 45 

of the Wiper drive mechanism 30 extend through a pair of 
bearing support tubes 46 and 47 in the gear case 36 and carry 
the Wiper drive arms 24 and 25.As shoWn in FIG. 1, the rocker 
shafts 44 and 45 extend to a predetermined distance out from 
the Windshield 22 . A hinge joint 50 in each Wiper drive arm 24 
and 25 alloWs an associated spring 51 bridging the hinge joint 
50 to urge the drive arms inWard toWard the Windshield 22, to 
keep the edge strip 28 of the Wiper blade 26 pressing ?rmly 
against the Windshield 22 throughout the sWept area. 
As shoWn in FIG. 2, both Wiper drive arms 24 and 25 are of 

substantially equal length and are driven in a coordinated 
manner by the Wiper drive mechanism 30 located Within the 
gear case 36. Inner ends 56, 57 of the Wiper drive arms 24, 25 
are attached respectively to the pivot or rocker shafts 44 and 
45, and the outer ends 52, 53 of the Wiper drive arms 24,25 are 
connected to respective opposite ends of a bridge 54. The 
bridge 54 is oblong in shape, and the Wiper blade 26 is carried 
by a central portion 62 of the bridge 54 betWeen the outer ends 
52, 53 of the Wiper drive arms. This arrangement distributes 
the forces needed to sWeep the Wiper blade 26 across the 
Windshield 22 and creates greater control over the Wiper blade 
26 to prevent the Wiper blade 26 from Wobbling over the 
Windshield 22. The spacing 64 betWeen the Wiper drive arms 
24 and 25 should be Wide enough to create adequate leverage 
to prevent the Wiper blade 26 from Wobbling and yet not too 
Wide to keep the Wiper blade 26 from sWeeping close to the 
edges of the Windshield 22. 

The bridge 54 has tWo pivots 70 and 72, Which may be of 
Well knoWn construction, that attach of the outer ends 52 and 
53 of the tWo respective Wiper drive arms 24 and 25 to the 
bridge 54. The tWo pivots 70 and 72 alloW each of the Wiper 
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4 
drive arms 24 and 25 to rotate With respect to the bridge. The 
rotation of the tWo Wiper drive arms 24 and 25 about the 
bridge pivots 70 and 72 alloWs the bridge 54 and the Wiper 
blade 26 to maintain a desired orientation With respect to the 
Windshield 22, While the tWo Wiper drive arms 24 and 25 both 
sWeep simultaneously through an arc of as much as 90 
degrees. It Will be understood that the orientation of the blade 
26 can be varied by the changing the angle of its attachment to 
the bridge 54, and the orientation can be made to vary peri 
odically during each sWeep of the blade 26 by making the 
Wiper drive arms 24 and 25 unequal in length. 

Referring again to FIG. 3, the gear case 36 houses and 
supports the various components of the Wiper drive mecha 
nism 30 to protect them from external contaminants and keep 
them aligned With each other as required for operability and 
durability. The motor 34 is attached to the reduction gear 42, 
Which is in turn attached to the rear of the gear case 36. The 
gear case 36, as shoWn herein, includes tWo pieces, a box-like 
rear or case portion 76 and a generally planar front or cover 
portion 78, including the forWardly extending bearing sup 
port tubes 46 and 47. 

Referring to FIG. 4, the pivots 70 and 72 on the bridge 54 
de?ne respective bridge pivot axes around Which the Wiper 
drive arms 24, 25 may rotate. The Wiper drive mechanism 30, 
the Wiper drive arms 24, 25, and the bridge 54 thus form a 
pantograph linkage that sWeeps the Wiper blade 26 across the 
Windshield 22 in an arc, yet causes the Wiper blade 26 to 
remain in a generally vertical position While it is sWept across 
the Windshield 22, so that the Wiper blade 26 can sWeep the 
desired portion of the surface area of the Windshield 22. 

Referring to FIGS. 5 and 6, an output or crank shaft 38 
extends from the reduction gear 42. The Wiper drive mecha 
nism 30 includes a rack 80, a slide track 82, a pair of sector 
gears 84, and a pair of rocker shafts 44. The drive or crank 
shaft 38 is driven by the reduction gear 42, Whose housing is 
attached to and supports the motor 34. The output or crank 
shaft 38 extends from the reduction gear 42 through a drive 
shaft opening 40 in the rear portion 76 of the gear case 36. An 
extended or ?exible drive shaft may extend from a motor or 
reduction gear to the gear case 36 in an alternative embodi 
ment to alloW for remote location of the motor. The motor 34 
may conventionally be electric; hoWever, any motor, such an 
air or hydraulic motor, capable of driving the Wiper drive 
mechanism 30 With the needed amount of torque and poWer 
may be used. The reduction gear housing 42 may be ?xedly 
attached to the rear portion 76 of the gear case 36 by suitable 
fasteners such as bolts 74. 
The drive or crank shaft 38 may have a threaded end 39 and 

a shoulder to receive a crank arm 88 ?xedly attached by a 
suitable fastener such as a nut 89. The crank arm 88 includes 
a jog 90 located in its central portion, to provide clearance 
beyond the shaft 38 for a drive link 92, as shoWn best in FIG. 
6. The drive link 92 is attached to the crank arm 88 by a 
shoulder bolt 91 or equivalent fastener that is mounted in a 
hole 94 de?ned in the crank arm 88 and that may be secured 
by a fastener such as a nut 95, as shoWn in FIG. 5, so that the 
shoulder bolt 91 is rotatable in a hole de?ned in the drive link 
92 and acts as a crank pin. Thus, When the output or crank 
shaft 38 of the reduction gear 42 causes the crank arm 88 to 
rotate, the driven or crank end of the drive link 92 rotates 
about the drive shaft 38. The jog 90 in the crank arm 88 
provides clearance for the drive link 92 from the drive shaft 38 
and alloWs the driven or crank end of the drive link 92 to be 
carried about the drive shaft 38 in a smooth circular motion. 
The outer end 96 of the drive link 92 is attached, by a 

suitable pivot pin such as a shoulder bolt 97, to a drive pin 
?tting 98 in a rack drive mounting piece 100 drivingly fas 
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tened to a side of the rack 80 by suitable fasteners such as bolts 
99, as shown in FIGS. 5 and 6. The shoulder bolt 97 may be 
?tted rotatably through a hole in the drive pin ?tting 98, While 
the shoulder bolt 97 is mounted ?xedly against a spacer on the 
outer end of the drive link 92 as by a nut 101 shoWn in FIG. 6. 
A rail 102 shaped to ?t matingly Within and to be guided by 

the slide track 82 extends along the rack 80 opposite its teeth 
103. The rail 102 includes a T-shapedpor‘tion that ?ts securely 
in the slide track 82 so as to slide smoothly in a straight line 
While it is driven reciprocatingly by the drive link 92 in 
response to rotation of the crank arm 88 by and With the crank 
shaft 38. As shoWn in FIG. 5, the slide track 82 may be made 
as, for example, four pieces, relatively equal in siZe, that ?t 
matingly With each other to form the assembled slide track 82, 
as shoWn in FIG. 6. The parts of the slide track 82 may be 
molded of a tough lubricative plastic in any desired number of 
pieces, Which, When assembled, may be fastened into the 
cover portion 78 of the gear case 36 by integral plastic pins 
104 ?tted into corresponding holes 105 in the cover piece 78. 
As shoWn in FIG. 5, the cover piece 78 of the gear case 36 

includes a pair of bearing support tubes 46 and 47 each 
housing a pair of suitable bearings, an outer rocker shaft 
bearing 106 and an inner rocker shaft bearing 107. The tWo 
rocker shafts 44, 45, supported by the rocker shaft bearings 
106 and 107, extend through the bearing support tubes 46, 47. 
Near an interior end, each rocker shaft 44 may be tapered and 
have ?at faces 108 so that it ?ts matingly into a corresponding 
socket in a respective one of the sector gears 84, 85, to be 
driven thereby. A set of axial spacers 109 may be ?tted on the 
rocker shafts 44 and 45 to provide a required location of each 
sector gear 84 or 85 With respect to the cover 78 . A suitable nut 

110 or other fastener keeps each shaft 44 and 45 mated With 
the respective sector gear 84 or 85. 

The gear case 36 may be constructed conventionally, as by 
being cast and then machined to create a suf?ciently precise 
?t of the box-shaped rear portion 76 to the generally ?at cover 
portion 78 of the gear case 36. The box-shaped rear portion 76 
and the cover portion 78 of the gear case 36 may be held 
together by fasteners such as bolts 111 so that the gears of the 
Wiper drive mechanism 20 may be protected Within the gear 
case 36. 

Referring to FIGS. 7 and 8, each rocker shaft 44, 45 de?nes 
a pivot axis 112 around Which the respective sector gear 84, 
85 rocks, or oscillates, When it is driven by the reciprocating 
rack 80. In FIG. 7, the sector gears 84 and the rack 80 are 
shoWn in a central position, With the teeth 114 of the sector 
gears 84 and 85 meshed With the teeth 103 of the rack 80. The 
slide track 82 is shoWn ?tted to the cover portion 78 of the gear 
case 36, and the rocker shafts 44 and 45 are mounted in the 
bearing support tubes 46 and 47 so as rotate about their axes 
112 in response to movement of the rack 80 along the path 
established by the slide track 82. 
As shoWn in FIG. 7, each of the sector gears 84 and 85 has 

a hub portion 118 ?tted to the respective rocker shaft 44 or 45, 
While a toothed sector portion 120 subtends an arc of 90 
degrees and has a tip radius 121 slightly smaller than the 
distance 122 betWeen the axis 112 of one sector gear and the 
hub portion 118 of the other sector gear. As shoWn in FIG. 7 
the pair of sector gears 84 and 85 may rotate With their 
respective rocker shafts 44 Without interfering With each 
other and can be rotated through at least about 90° of arc 
Without the teeth 103 of the rack being disengaged from the 
teeth 114 of either sector gear 84 or 85. The actual sWept angle 
of rocker shaft and Wiper drive arm oscillation is controlled, 
hoWever, by the radius of rotation of the crank pin bolt 91 
about the crank shaft 38, Which controls the length of the 
stroke of the rack 80. 
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6 
In the mechanism shoWn in FIG. 8, a smaller spacing 123 

is providedbetWeen the axis 112 of the rocker shaft 45 and the 
hub 118 of the sector gear 84, and the sector gears 84, 85 are 
shoWn With the rack 80 in a position of nearly maximum 
excursion that rotates the rocker shafts 44, 45 to one end of the 
available arc. Each sector gear 84, 85 has a central portion or 
neck 125 betWeen the hub 118 and the sector portion 120 
Which is shaped so that the sector gears 84, 85 are still able to 
rotate through nearly 90° Without disengagement from the 
rack 80 or interference With each other. 

Referring to FIG. 9, the Wiper drive mechanism 21 is 
shoWn assembled and ?tted Within the gear case 36, but With 
the generally planar cover portion 78 omitted for clarity. The 
gear case 36 is shoWn inverted from its orientation as shoWn 
in FIGS. 1-3, 5, and 8, as may be desirable because of the 
location Where space is available for placement of the Wiper 
drive system 20 in a particular vehicle. Each Wiper drive arm 
24, 25 is attached to the outer end of the respective rocker 
shaft 44 or 45. As the motor 34 (See FIG. 5) drives the 
reduction gear 42 and thus its output shaft, the crank shaft 38, 
shoWn in FIG. 9, rotates, carrying the connecting link 92 in 
rotation about the crank shaft 38 by its attachment to the crank 
pin 91 carried on the crank arm 88. The rail 102 (FIGS. 5, 6) 
of the rack 80 reciprocates along the slide track 82 as driven 
by the connecting link 92, Whose outer end 96 is fastened to 
the drive pin ?tting 98. In FIG. 9, the teeth 103 of the rack 80 
are shoWn meshed With the teeth 114 of the sector gears 84 
and 85, so that When the rack 80 moves the sector gears 84 and 
85 are forced to rotate about their respective pivot axes 112. 
The sector gears 84 are spaced far enough apart so that each 
may each rotate about its respective pivot axis 112 Without 
obstructing the rotation of the other. The rotation of the sector 
gears 84 and 85 about the rocker shaft axes 112 causes the 
Wiper drive arms 24 and 25 to rotate reciprocatingly through 
an angle determined by the tip radius 121 of each sector gear 
and by the distance the rack 80 moves With each rotation of 
the crank arm 88. The entire sliding motion of the rack 80 and 
rotation of the sector gears 84 occurs Within the gear case 36. 
A similar Wiper drive mechanism 30' shoWn in FIGS. 10 

and 11 has no motor but can be driven by the connecting rod 
128, as Will be explained presently. The tWo Wiper drive arms 
24, 25 shoWn in FIGS. 10 and 11 rotate When the rocker shafts 
44, 45 that are ?xedly attached to the sector gears 84 are 
driven by the rack 80. Both Wiper drive arms 24 and 25 move 
in the same direction about their rocker shaft axes 112. 
The gear case 36 encloses the Wiper drive mechanism 30' 

shoWn in FIG. 11. The box-shaped rear portion 76 of the gear 
case 36 may be detachably attached to the coverportion 78 by 
suitable fasteners such as bolts 111. The bearing support 
tubes 46 and 47 extend from the generally planar cover por 
tion 78 of the gear case 36, and the sector gears 84, 85, the 
rack 80, and the slide track 82, carried by the cover portion 78, 
are enclosed in the box-shaped case portion 76 of the gear 
case 36. The sector gears 84 and 85, since they are driven by 
the rack 80, are located conveniently in a central portion of the 
gear case 36, as shoWn in FIGS. 10 and 11. The rocker shafts 
44 and 45 thus extend from the gear case 36 in a convenient 
laterally central location, so that the Windshield Wiper drive 
mechanisms 30 and 30' may be housed conveniently in a 
space designed for a Wiper drive system by a vehicle manu 
facturer. 

Referring to FIGS. 12 and 13, a connecting member 128 is 
shoWn extending operatively betWeen tWo Wiper drive 
mechanisms similar to the Wiper drive mechanisms 30 and 
30'. A motorized Wiper drive mechanism 134 and a coopera 
tive Wiper drive mechanism 13 6 each drive a set of Wiper drive 
arms 24, 25 to move in concert With one another. As shoWn in 
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FIGS. 12 and 13, a motor 34 drives the rack 80 of the Wiper 
drive mechanism 134. A ?rst, or motorized end 130 of the 
connecting member 128 is attached to the rack 80 of the 
motorized Wiper drive mechanism 134 and an opposite sec 
ond, or driving, end 132 of the connecting member 128 is 
attached to the rack 80 of the cooperative Wiper drive mecha 
nism 136, so that both racks 80 move together in the same 
direction, Which synchronizes the movement of the tWo sets 
of Wiper drive arm 24 associated With the Wiper drive mecha 
nisms 134 and 136. Both pairs of Wiper drive arms 24, 25 are 
thus actively driven by the motor 34 that is attached to the 
motorized Wiper drive mechanism 134, and the Wiper blades 
26 are thus moved simultaneously. 

In one embodiment illustrated in FIG. 12, the gear cases 36 
of both of the Wiper drive mechanisms 134 and 136 are 
oriented as in the drive mechanism 30 shoWn in FIGS. 5, 6, 
and 7, With the racks 80 above the sector gears 84, 85, so that 
the Wiper drive arms 24, 25 of both of the Wiper drive mecha 
nisms 134 and 136 all sWeep in the same direction at any time. 

In contrast, in the Wiper drive system shoWn in FIG. 13, the 
Wiper blades 26 are sWept across the Windshield 22 in oppos 
ing directions, since the gear cases 36 are oriented oppositely, 
so that the toothed sectors of the sector gears 84, 85 associated 
With each of the tWo Wiper drive mechanisms 134 and 136' are 
facing substantially opposite each other. This opposing 
arrangement causes the Wiper blade 26 of the motorized 
Wiper drive mechanism 134 and the Wiper blade 26 of the 
cooperative Wiper drive mechanism 136' to move oppositely, 
and thus alternatingly toWard each other and then aWay from 
each other, as indicated by arroWs 138. 

The terms and expressions Which have been employed in 
the foregoing speci?cation are used therein as terms of 
description and not of limitation, and there is no intention in 
the use of such terms and expressions of excluding equiva 
lents of the features shoWn and described or portions thereof, 
it being recognized that the scope of the invention is de?ned 
and limited only by the claims Which folloW. 
What is claimed is: 
1. A Wiper drive mechanism comprising: 
(a) a set of pivot bearings respectively de?ning a pair of 

pivot axes; 
(b) a pair of sector gears, each supported for rotation about 

a respective one of said pair of pivot axes; 
(c) a single rack drivingly engaged With both of said sector 

gears and arranged to be driven reciprocatingly by a 
motor; 

(d) a pair of Wiper drive rocker shafts, a respective one of 
said pair of Wiper drive rocker shafts being associated 
With and driven by each of said sector gears and sup 
ported in a respective one of said pivot bearings; 

(e) a pair of Wiper drive arms, each of said Wiper drive arms 
being attached to a respective one of said pair of rocker 
shafts; and 

(f) a bridge adapted to carry a Wiper blade, said bridge 
interconnecting said Wiper drive arms and being 
attached to each of said Wiper drive arms through a 
respective bridge pivot. 

2. The Wiper drive mechanism of claim 1 Wherein each of 
said sector gears is carried on a respective one of said rocker 
shafts. 

3. The Wiper drive mechanism of claim 1 Wherein one of 
said Wiper drive arms includes an inner portion and an outer 
portion interconnected by a hinge and a tension device 
arranged to urge said outer portion to sWing about said hinge. 

4. The Wiper drive mechanism of claim 1 Wherein said rack 
is slidingly carried in and guided by a slide track. 
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5. The Wiper drive mechanism of claim 1 including a gear 

case enclosing said rack and said sector gears. 
6. The Wiper drive mechanism of claim 5 Wherein said gear 

case has a Width and said rocker shafts are positioned cen 
trally With respect to said Width of said gear case. 

7. The Wiper drive mechanism of claim 5 Wherein said rack 
is slidingly carried in said slide track, With said slide track 
guiding the movement of said rack and keeping said rack 
meshed With said sector gears. 

8. The Wiper drive mechanism of claim 7 Wherein said slide 
track is ?tted to said gear case. 

9. The Wiper drive mechanism of claim 7 Wherein said rack 
includes a rail and Wherein said rail is slidingly engaged With 
said slide track. 

10. A Wiper drive system, comprising: 
(a) a ?rst drive mechanism, comprising: 

i. a ?rst set of pivot bearings respectively de?ning a ?rst 
pair of pivot axes; 

ii. a ?rst pair of sector gears each supported for rotation 
about a respective one of said ?rst pair of pivot axes, 
and a ?rst rack drivingly engaged With both of said 
sector gears of said ?rst pair and arranged to be driven 
reciprocatingly by a motor; and 

iii. a respective Wiper drive rocker shaft associated With 
and driven by each of said sector gears of said ?rst pair 
and supported in a respective one of said pivot bear 
ings of said ?rst set; 

(b) a second drive mechanism, comprising: 
i. a second set of pivot bearings respectively de?ning a 

second pair of pivot axes; 
ii. a second pair of sector gears each supported for rota 

tion about a respective one of said second pair of pivot 
axes, and a second rack drivingly engaged With both 
of said sector gears of said second pair; and 

iii. a respective Wiper drive rocker shaft associated With 
and driven by each of said sector gears of said second 
pair and supported in said pivot bearings of said sec 
ond set; and 

(c) a connecting member interconnecting said ?rst drive 
mechanism With said second drive mechanism and driv 
ing said second drive mechanism in response to move 
ment of a part of said ?rst drive mechanism. 

11. The Wiper drive system of claim 10 Wherein said con 
necting member coordinates movement of said second drive 
mechanism With movement of said ?rst drive mechanism. 

12. The Wiper drive system of claim 10 Wherein each of 
said ?rst and second racks is slidingly engaged With and 
guided by a respective slide track. 

13. The Wiper drive system of claim 12 Wherein said con 
necting member is connected to both said ?rst rack and said 
second rack, Whereby reciprocating movement of said ?rst 
rack causes said second rack to move reciprocatingly. 

14. The Wiper drive system of claim 10 including a ?rst pair 
of Wiper drive arms, a respective one of said ?rst pair of Wiper 
drive arms being associated With and driven by each one of 
said ?rst pair of sector gears, and said ?rst pair of Wiper drive 
arms being interconnected With each other through a ?rst 
bridge adapted to carry a Wiper blade. 

15. The Wiper drive system of claim 14, further including a 
second pair of Wiper drive arms, a respective one of said 
second pair of Wiper drive arms being associated With and 
driven by each one of said second pair of sector gears, and said 
second pair of Wiper drive arms being interconnected With 
each other through a second bridge adapted to carry a Wiper 
blade. 


